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Abstract
Several studies were done on magnetic attachment which used for retention of overdentures and these
magnetic attachments fixed above the oral mucosa on dental implant or on precious metal root cap by
cast bonding or cementing, these magnetic attachment may have effect on oral microorganism. This in
vitro study investigated the effect of different static magnetic field strength on some oral
microorganism. Oral swabs were taken from the lateral border of the tongue and buccal mucosas of
the check from 10 students, growing culture were examined carefully and colony morphology was
recorded. Gram stain and Lactophenol stain were used when suspected Fungi, isolated colonies were
sub-cultured and these colonies identified by using different API systems, Streptococci mitis,
Streptococci salivarius, Staph. aureus, Enterococci and Candida albicans identified and cultured and
Then the effect of (50, 150,500,20,000 Gauss) static magnetic field strength were investigated on
growth rate of these microorganism. The values obtained in this study were subjected to Analysis of
Variance (ANOVA). Indicated that static magnetic field had an inhibitory effect on the growth rate of
Strep. mitis and Strep. salivarius when the magnetic field strength used greater than (150 Gauss) at
both South and North poles statistical analysis shows significant differences with control group.
While in Enterococci and Staph. aureus and Candida albicans it showed an inhibitory effect on growth
rate at North Pole with increasing in field strength above (150 Gauss) , while at South Pole it showed
stimulatory effect on growth rate of these microorganisms with increasing field strength, both Poles
showed significant differences with controlled group. While at (50 Gauss) field strength the results
indicated no clear effect on culture growth rate for all microorganisms in the study. This study
indicated that field strength of static magnetic greater than (50 Gauss) shows affect on growth rate of
the oral microorganism which may affect the oral environment.

Introduction
Many studies indicated those magnetic fields
have some biological effect on living (1-5). The
magnetic attachment which used for retention
of overdentures and these magnetic attachment
fixed above the oral mucosa on dental implant
or on precious metal root cap by cast bonding
or cementing (6,7,8) these magnetics may shows
some effect on bacterials growth rate in the
oral cavity. Study (9) showed that low level
magnetic field induced increasing in the
growth rate of Bacillus subtilis mutant strain
when exposed to pulsatile electromagnetic
field strength.
The effect of magnetic field was variable
depending on the type of the microorganism
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and field. Research (10)on the effect of static
magnetic field on Streptococcus mutans and
Escherichia coli and their result indicated
decrease in growth rate of Streptococcus
mutans when cultured under anaerobic
condition but their growth was not inhibited
under aerobic conditions and there was no
growth effect on E.coil cultures in both
occasions. Many of these effects of magnetic
field appear to be the consequence of
interactions with cell membrane components
and improving the enzymatic activity (9- 15).
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Materials and methods
Isolation of oral microorganisms:Oral swabs were taken from the lateral border of
the tongue and buccal mucosa of the check of
the 10 students (5 males and 5 females) in the
College of Dentistry in Hawler Medical
University, it were inoculated on Blood agars,
Sabouraud dextrose agars, incubated at 35cº for
24-48 hours, because the specimens may contain
mixtures of many different microorganisms
identification of some of these microorganism
were done.
Identification of microorganisms:- Growing
culture were examined carefully and colony
morphology were recorded. Then preparation of
slides from these colonies were stained by gram
stain or Lactophenol when suspected Fungi
(16)
.Isolated colonies were sub-cultured and these
colonies identified by using API 20 C yeast
system when suspected fungi while for other
bacteria were determined by using the API
Strep.and API Staph. Systems in this study.
The following isolated organisms were used in
this study:1. Streptococci mitis.
2. Streptococci salivarius.
3. Staph auerus.
4. Enterococci durans.
5. Candida albicans.
Counting method:- a numbers of colonies
taken from the culture media and suspending
them into ( 10 ml ) normal saline in screwcapped tube ,mix the sample by shaking and the
suspension prepared to o.5 McFarland solution.
With a straight-sided pipette remove (1ml) of
(15x 107) and deliver into the (9.0ml) tube
labeled (15x106), with new pipette remove 1ml
and transfer to the next dilution blank and so on
till tube 15x101, place 0.1 ml with micropipette
in the centre of a well-dried plate of agar
medium and spread it with a loop over the entire
surface in all direction. Special mark written on
bottom of petridish for each microorganism and
this procedure repeated for all micro organism
used in this study. All the plates incubated at
35c˚ (17) except Candida albicans at 30c˚ (18).
Static magnetic field: - By using special
magnetic plates of different thickness and size
the following field strength was obtained
(50,150, 500 and 20.000 Gauss) the magnetic
field was measured at the area of culture media
by Teslameter in order to obtain correct

magnetic field strength.The experimental
cultured group placed in the magnetic field with
determination the north and south poles and it
was placed with the control cultured group in
the incubator at 35c˚ for 24 hours. Colony
counter was used to determine the number of
colonies on each culture medias and the
resultant means was tabulated.

Results
Table (1) which showed the number of
Streptococcus mitis growth rate within
(50.150.500.20, 000 Gauss) at static magnetic
field, from the table it shows that at (50 gauss)
there was no effect on bacterial growth
comparing to the control group, when the field
strength increased there were a slight growth
inhibition and it become significant (p<0.01) at
field strength (150,500 and 20000 gauss) for
both poles of magnetic field.
Streptococcus salivarius:Table (2) showed no effect of static magnetic
field at (50 guess) on growth rate but it showed
inhibition effect on growth rate which was
increased with higher magnetic field strength.
The table (2) shows significant differences for
growth rate reduction when compared with
control group (P<0.01) at field strength (150,500
and20,000 Gauss).
Staph. aureus:Table (3) showed no effect on growth rate at (50
gauss) in static magnetic field but there were
slight inhibition effect on north pole which
become more evidence at (20,000 Gauss)
magnetic field. While at South Pole there was
slight stimulant effect at (500 Gauss) which
becomes more obvious at (20,000 Gauss). The
table shows significant differences (P<0.01) in
growth rate at field strength (150,500 and 20000
Gauss) for static magnetic field.
Entero cocci durans:Table (4) was showing no effect of
the magnetic field at (50 gauss) while there was
inhabitant effect on the bacterial growth and it
was increased with increasing magnetic field
strength at north pole while at the south pole it
was showed stimulation on bacterial culture
growth rate. Both poles of the magnetic shows
significant differences in growth rate (P value
<0.01) when compared with control group.
Candida albicans:Table (5) was showing no effect of
magnetic field strength
(50 Gauss) on the
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growth rate of Candida albicans but it shows
inhibition effect at (500 and 20000 Gauss) at
north pole and stimulation effect on growth rate
at south pole, statistically the both effects were
significant ( p<0.01 ).

2.

Discussion
from tables (1 to 2) which showed that
static magnetic field has slight inhibitory effect
on the growth of Streptococcus at both pole
especially at north pole, this inhibitory effect
may be due to decrease in the metabolic
activity of the bacterial cell and decrease in
rate of replication of the cell DNA, this result
agree with Victor(13) which shows same effect
on some other types of bacteria. Tables (from 3
to 5) showed that the growth rate of Staph.
aureus, Candida albicans and Enterococci
decrease at north pole area but their growth
rate were stimulated or increased at south pole
field. This variant effect of both poles is agreed
with (19) as he advocated the use of north pole
for infection control. From these results
conclude that south pole stimulates the
microorganism replication and increase the
metabolic activity and this effect was not
obvious at 50 gauss for all types of
microorganism but it becomes more obvious at
higher field strength as shown in tables( from 1
to 5). this result agree with Kohno (10) as he
showed in his studies decrease in growth rate
of Streptococcus mutans when expose to
pulsed magnetic field under anaerobic
conditions and this effect may be due to more
potent effect of pulsed magnetic field as it
polarized and depolarized with each cycle of
the current which lead to same effect on
magnetic element or minerals in the cell
according to Domain theory (20) and this may
have effect on cell metabolism and replication,
and this result agree withKate Melville (14) and
Bokkon(15) as their result showed growth
modification of bacteria when exposed to
pulsed magnetic field.
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Table (1): The effect of static magnetic field on growth rate of Streptococcus mitis.
Mag.
Field
Gauss.

N.pole

S.pole

Normal field
Means±SE

P.v

Means±SE

Means±SE

50

296 ± 8 x 10-3

297± 17 x 10-

298± 8 x10-3

0.82

272± 14 x 10-3

**

242± 14 x 10-3
181± 19 x 10-3

**
**

3

150

301 ± 8 x 10-3

282± 12 x 103

500
20000

297 ± 5 x 10-3
293 ± 8 x 10-3

Significant at P.value < 0.01

221± 8 x10-3
171± 8 x10-3

(*: Significant, **: Highly significant)

Table (2): The effect of static magnetic field on growth rate of Streptococcus salivarius
Mag.
field
gauss
50
150
500
20000

Normal field
Means±SE

N.pole
Means±SE

S.pole
Means±SE

311± 8
x 10-3
312± 3
x 10-3
312± 8
x 10-3
312± 8
x 10-3

312± 8
x10-3
292± 14
x10-3
272± 15
x 10-3
181± 8
x10-3

310± 6
x 10-3
295 ± 6
x10-3
271± 8
x 10-3
202± 11 x10-3

P.v
0.69
**
**
**

Significant at P < 0.01 (*P: Significant, **P: Highly significant)
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Table (3): The effect of static magnetic field on growth rate of Staph.aureus.
Mag.
Field
Gauss
50
150
500
20000

Normal field
Means±SE

N.pole
Means±SE
311± 8
-3
x 10
283± 15
-3
x 10
274± 5
-3
x 10
225 ± 3
-3
x 10

311± 8
-3
x 10
312± 5
-3
x 10
312± 3
-3
x 10
313± 5
-3
x 10

S.pole
Means±SE

P. v
0.57

312± 3
-3
x 10
333 ± 15
-3
x 10
391 ± 8
-3
x 10
441± 5
-3
x 10

**
**
**

Significant at P < 0.01 (*P: Significant, **P: Highly significant)

Table (4): The effect of static magnetic field on growth rate of Enterococcus
Normal field

Mag.
Field
Gauss
50
150
500
20000

Means ±SE

405± 5 x10-3
403± 3
x10-3
405± 12 x10-3
405± 5
x10-3

N.pole
Means ±
SE
401± 8
x10-3
351± 8
x10-3
291± 5
x10-3
262±11
x10-3

S.pole
Means±

P. v
SE

402± 5
x10-3
396± 6
x10-3
451± 8
x10-3
481± 5
x10-3

0.02

**
**
**

Significant at P < 0.01 (*P: Significant, **P: Highly significant)

Table (5): The effect of static magnetic field on growth rate of Candida albicans
Mag.
Field
Gauss
50
150
500
20000

Normal of field
Means±SE
401± 5
x10-3
401±3
x10-3
402± 5
x10-3
402± 3
x10-3

N. pole
Means±SE
401± 5
x10-3
401± 5
x10-3
381± 5
x10-3
342± 14
x10-3

S. pole
Means±SE
421± 5
x10-3
421± 5
x10-3
484± 8
x10-3
522± 14
x10-3

Significant at P. value < 0.01
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P. v

0.98
*
**
**

